Gender differences in myosin heavy chain-beta and phosphorylated phospholamban in diabetic rat hearts.
The objective of this study was to determine whether a gender difference exists in myosin heavy chain (MHC) isoform or sarcoplasmic reticulum protein levels in diabetic rat hearts. As is the case with normal rodent hearts, all four chambers of the control rat hearts expressed almost 100% MHC-alpha. In 6-wk diabetic rats, MHC-beta expression in ventricles of males was significantly greater (78 +/- 7%) than in females (50 +/- 5%). The cardiac sarco(endo)plasmic reticulum Ca2+-ATPase (SERCA2a) protein level was decreased and the phospholamban (PLB) protein level was increased in the left ventricle of diabetic rats, but there was no difference between male and female diabetic rats. The phosphorylated PLB level was decreased more in male than in female diabetic rats. Insulin treatment completely normalized blood glucose level, cardiac SERCA2a and PLB protein levels, and the decrease in MHC-beta levels in both male and female diabetic rats. Insulin treatment completely normalized serum insulin and almost completely normalized phosphorylation of PLB at serine 16 in male diabetic rats. Although insulin treatment completely normalized serum insulin levels in male diabetic rats, in females it only partially normalized serum insulin levels. Also, insulin treatment almost completely normalized phosphorylation of PLB at threonine 17 in female diabetic rats; however, the increase was significantly greater than that identified for insulin-treated male diabetic rats. We conclude that higher levels of MHC-beta and dephosphorylated PLB may contribute to more contractile dysfunction in male than in female diabetic rat hearts, and that phosphorylation of PLB at threonine 17 is more responsive to insulin in female diabetic rat hearts.